Abstract
Introduction
Infancy is a period of rapid physical growth as well as physiological, immunological and mental development when nutritional requirements are at their highest. Most brain development for which protein, cholesterol, zinc and essential fatty acids are crucial requirements occur in the first two years after birth (14) . Malnutrition does not only persist but remains widespread in many developing countries despite abundant varieties of food sources or items. The WHO and UNICEF are very much concerned about this trend. Protein Energy Malnutrition (PEM) and micronutrient deficiencies among infants, children and pregnant women have been shown to be directly and individual associated with more than 50% of all childhood morbidity and mortality in the developing world (19) .Result of the 2001-2003 food consumption and nutrition survey showed a steep increase in the incidence of child wasting between 6-12 months, which is the period of complementary feeding for most children (31) .
Breast milk satisfies the nutrient and energy requirements of the infant for the first 4-6months; subsequently the nutritional composition of the breast milk increasingly becomes inadequate to meet the infant's requirement. Therefore, to be able to meet the changing requirements of the infant there is the need to supplement the breast milk with a nutritious diet, which could be a proprietary formula or locally prepared at home, while breast feeding continue for at least 2 years (18) . Thus, there is a gradual shift from breast milk feeding to semisolid or solid food complementary feeding (22) Research has shown that PEM in children is the result of frequent use of maize pap (koko) and millet gruel during the weaning period (12, 15) ;being weaning foods which are very low in good quality proteins. Kwashiorkor, a protein deficiency syndrome, a major debilitating disease of children in many developing countries is significantly due to low purchasing power, poverty and ignorance of the majority of the population which denies them access to adequate weaning food (24, 25, and 26) . When the diets are based mainly on cereals and are inadequate especially in the younger children marasmus becomes commoner than Kwashiorkor (3). Marasmic-kwashiorkor results from mixtures of deficiencies that cause either.
In most developed societies, nutrient fortified cereals are the first complementary foods introduced to the infant, followed by fruits, vegetable, and meat products. In developing countries, although a number of convenient fortified proprietary formulas are available, they are often too expensive and out of the reach of most families. The use of home-based complementary food that can be readily prepared, available, and affordable, is one feeding option that has been recommended (10, 11, 20, 21) to stem the deleterious effect of malnutrition on infant and young children. The use of high nutrient dense food stuffs such as cereal, legumes, vegetables and animal food products to prepare complementary foods for infants and children has been suggested by a number of researchers (7, 20, 29 and 30) Cereals that are generally used are known to be relatively low in lysine and tryptophan, but fair in sulphur -containing amino acids (methionine and cysteine) (12, 17) . Legume-proteins should complement the protein in cereal grains since the chemical and nutritional characteristic of legumes make them natural complements to cereal-based diets. (2) .
Dietary diversification, supplementation and fortification of locally available foods could also result in improved micro-nutrient intake of infants and younger children during complementary feeding period.
This study was part of an exploratory effort on the improvement on nutritional quality of traditional complementary food. It was designed to use staple foods stuffs to formulate composite blends that can provide the needed nutrients for nourishing infants and children and are readily available and affordable to both rural and urban poor mothers in particular.
II.
Materials And Methods
Sources of materials:
The food materials used such as yellow variety of maize (zea maize), soybean (glysine max), guinea corn, millet, groundnuts, carrot and crayfish were bought from a local market in Osogbo, Osun State capital, Nigeria. It was ensured that the food materials were fresh and of good quality and viable.
Processing Methods
The seven ingredients used for the formulations were processed separately into powdery flour forms; the processing methods are as shown in fig. 1 .
The major ingredients were classified into three samples. The three samples were prepared and the composite was formulated by combining the flour obtained in different proportions. Each sample was weighed to 100g. 
III. Chemical Analysis
Proximate analysis was carried out on each of the composite in duplicate. Protein determination was by Kjeldahl method (5), fat, fiber, ash, moisture content and carbohydrate by (5).
IV. Data Analysis
Both macro-and micro-nutrients values were analyzed using SPSS soft ware (Version 16.0) to determine mean, standard deviation and percentages. T-test was used to test for statistical significance of nutrients' content.
V. Results
Chemical composition of the complement food formulations on dry weight basis:
Table1 shows the Mean in the same column with the same superscript which were not significantly different at P>0.05 RDA: (27) 
VI. Discussion
The use of locally available food stuffs to formulate diets (blends) particularly in a developing country where gross malnutrition was largely being attributed to inadequate intake of food materials due to inability of parents and families to afford the proper diets (especially animal source foods) is a common practice. This study shows there was variation in the nutrient compositions of the three samples but samples C has more nutrient composition compared to the other formulated composite.
Sample C has the highest protein content (21.46g) compare to RDA of 9.1-11g (27) , the high protein here could be attributed to the crayfish and soybean. However, it is expected that the amino acid of these foods will complement that of cereal flour limiting on lysine and tryptophan. The protein is above recommended amount of 20% for any formulated complementary foods. The protein is needed for tissue replacement, deposition of lean body mass, and growth and because of rapid growth in infancy protein requirements are to be high per kilogram of weight than that of older children (28) . Diet of infants should be supplemented with additional sources of high-quality protein such as cereals mixed with formula which is not possible for most families in this setting.
The fat content of sample C (soybean + groundnut + Guinea corn + millet + yellow + maize + crayfish + carrot) having the highest value of fat compared to other blended flour but is lower than the recommended 10% (4). Fat is important in the diets of infants and young children because it provides essential fatty acids, facilitates absorption of fat soluble vitamins, and enhances dietary energy density and sensory qualities (8, 9) . The percentage of energy from fat in complementary foods that would be needed to achieve a level of 30-45% of energy from fat in the total diet depends on the level of breast milk intake and the fat content of the breast milk (9) . Fat may help to prevent undesirable weight grain in infant and it also reduces rancidity when exposed to hot or warm air. It has been recommended that, during the complementary feeding period (6-12 months), a child's diet should derive 30%-40% of energy from fat (23) . From the finding here, the fat content of these formulations can be enhanced with negligible strain on resources since oils are readily available.
The low fibre content, varying from 1.17 -1.53% compared to RDA (27) may be advantage as this could help to increase the nitrogen utilization and absorption of some other micro nutrients. Foods used for complementary feeding should not in general contain as much fiber as the adult diet, because fibre can displace the energy-rich foods that children under two years of age need for growth. (23) The Ash content in the composition varying from 5.12% -7.52% reflects this gives an information on the mineral composition of the formulated samples. it shows that the composition will be in mineral composition, and therefore the formulated complementary food will not be mineral deficient such as iron and some vitamins like vitamin A due to blended carrot in sample C. ( 
1)
The moisture content values of 7.26 -10.30% reported in the study is above the 5% moisture content recommended for dry food (3, 7) . Hence, the lower the moisture content, the better the keeping quality. Thus the items may not be stored for a long period of time.
The formulated complementary foods were found to contain carbohydrate in the range of 54.1%-63.18%, when formulating diets for infants, the ratio of carbohydrate to fat and protein must be taken into consideration (13) .
VII. Conclusion
Proper selection and combination of local household foodstuff can be used to formulate multi mixes that can be used as home-based complementary foods. The blends formulated in this study could be used by rural and urban mothers to feed their infant and children during the complementary feeding period. It ensures availability and affordability as well as help in alleviating some economic and time related constraints faced in child feeding practices. The study was an exploratory effort on the improvement of the nutritional quality of traditional complementary foods, which made use of stable foodstuffs to formulate composite blends that can be nutritious, readily available and avoidable to both rural and poor urban mothers.
VIII. Recommendation
Research studies should be carried on most common foods consume and accessible to the rural and poor urban people.
The composite formulated in this study can be recommended as complementary foods. Figure 1 Production and proximate analysis of formulated complementary food
